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q (57) Abstract: The present invention relates to a packaging unit, particularly a packaging unit for protecting electronic components 

^ against electrostatic discharge, said packaging unit being formed of a cardboard material made of several layers of paper. The card- 
board material incorporates an outer paper layer (2) forming the exterior of the packaging unit and having conductive properties, said 
paper layer (2) containing particles (5) which are conductive and uniformly dispersed in the paper layer (2). The cardboard material 

Q further incorporates an inner paper layer (6) forming the interior of the packaging unit and having electrostatic dissipative properties. 
The invention also relates to a paper incorporated in a packaging unit and a method to produce such a paper in a paper manufacturing 

^ machine. 
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A packing unit for protecting electronic components from 
electrostatic discharge, paper for a packing unit and a method 
for manufacturing said paper 

Field of the invention 

5 The present invention relates to a packaging unit, and more par- 

ticularly to a packaging unit for protecting electronic components 
against electrostatic discharge. The packaging unit is formed of a card- 
board material, which is made of several layers of paper. The invention 
also relates to a paper incorporated in such a packaging unit and a 
10 method for producing such a paper in a paper manufacturing machine. 

Background of the invention 

Static electricity is generated through an electrostatic discharge 
from one surface to another, the transferred charge being held on the 

15 new carrier. It is a well known fact that static electricity causes signi- 
ficant problems in the electronics industry and in handling and distri- 
bution of electronic components. The time of duration for an electro- 
static discharge is very short, such as a microsecond or shorter, and the 
electronic systems comprise components which are very sensitive to 

20 such electrostatic discharge. It is thus very important to observe strict 
rules and standards in order to protect components and systems 
against static electricity in the manufacturing, handling and distribu- 
tion of the components and systems. Consequently, a comprehensive 
protective work has been carried out in order to reduce the damages, 

25 particularly in the electronics industry, and several rules, specifications 
• and standards have been set in order to control and systemise the pro- 
tective work. 

It is further important that this type of sensitive components and 
goods are protected against electrostatic discharge during distribution, 
30 handling and storing. For this purpose, a variety of types of and ma- 
terials for packaging units adapted for protecting components against 
electrostatic discharge have been developed and tested. In general, the 
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more conductive and efficiently enclosing a material is, the better is the 
shielding effect against electrostatic fields. Packaging materials of paper 
or cardboard are naturally hygroscopic and thus have a certain con- 
ductivity. Although ordinary boxes of corrugated cardboard are anti- 
5 static or electrostatic dissipative at high relative humidity, the card- 
board in the boxes is not sufficiently conductive to provide the required 
electrostatic shielding. In addition, when the relative humidity decreas- 
es, the conductivity of the untreated cardboard is reduced such that the 
protection against electrostatic discharge will be insufficient. 

10 As described inter alia in US 4,21 1,324, this problem has been 

solved by applying a conductive coating with carbon black particles 
(Carbon Black) on the paperboard surface. Materials with carbon con- 
tent are low resistive and may thus not be charged up to high values. 
Carbonaceous substances have thus been used to coat a surface layer 

15 on the cardboard packaging units in order to protect the packaged elec- 
tronic components from electrostatic discharge. However, when the box 
or packaging unit is erected or handled, conductive carbon particles 
tend to slough off from the surface and may form bridges in the printed 
circuit cards and components. This may cause serious problems and 

20 short-circuit. 

A solution to this problem has been proposed in US 4,482,048, the 
disclosure of which proposes a coating of the interior surface of an outer 
liner of a corrugated board with an electrostatic shielding layer, which 
is not exposed to wear and rubbing in the same manner as an exterior 

25 layer. This solution, however, has the disadvantage of a reduced bond- 
ing strength between the liner and the corrugated flute of the corrugat- 
ed cardboard, such that the material may delaminate. 

In WO 99/29503 a cardboard material, in the form of a corrugated 
cardboard or laminated fibreboard, is disclosed. The material incorpo- 

30 rates a buried shielding layer, which thus is protected from wear and 
particle rub off and which contains uniformly dispersed carbon black 
particles (Carbon Black). The shielding layer is enclosed on both sides 
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by electrostatic dissipative liner layers with non-carbonaceous particles 
and with the dissipative properties obtained by means of other pig- 
ments. Owing to this, the material of the packaging unit is expensive 
and has the additional disadvantage that the conductive layer is not an 

5 exterior layer, which reduces the shielding effect. 

EP-A-0508044 discloses a container for protecting electronic com- 
ponents. The container is advantageous in that the exterior surface 
is electrically conductive and the interior surface is electrostatic dissi- 
pative. The exterior conductive surface provides electrostatic shielding 

10 by means of a coating containing graphite or carbon black particles, 
said coating having a surface resistance which is less than 10 4 Q. The 
electrostatic dissipative interior surface has a non-carbonaceous coat- 
ing with a surface resistance exceeding 10 s Q. The container as dis- 
closed has a surface resistance of the exterior surface which is con- 

15 siderably lower than the surface resistance of the interior surface, thus 
providing the basic discharge path for the electrostatic charges along 
the exterior surface. However, the container as disclosed, having a con- 
centration of conductive carbon black particles on the container sur- 
face, is extremely exposed to wear and rub off of conductive particles. 

20 

Basic idea of the invention 

The object of the present invention is to provide a packaging unit of 
cardboard, which adequately protects products, such as sensitive elec- 
tronic components, against electrostatic discharge and electrostatic 

25 fields and may endure a certain wear without a potential of particle 

sloughing or rub off that would damage the sensitive electronic compo- 
nents in the packaging unit. A further object of the invention is to pro- 
vide a packaging unit which can be manufactured economically and 
which is made of a biodegradable material complying with the present 

30 environmental requirements on paper manufacturing, especially in res- 
pect of the requirements for using recycled paper in the production. 
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This object is achieved in accordance with the invention in a pack- 
aging unit, in a paper incorporated in a packaging unit and in a method 
for producing a paper, having the characterising features as defined in 
the appended claims. 

5 

Short description of the drawings 

The invention will be described more in detail below with reference 
to the appended drawings, in which 

Figure 1 shows a cross- sectional view of a cardboard material for a 
io packaging unit in accordance with one embodiment of the invention, 

Figure 2 shows schematically one example of a paper manufactur- 
ing process in accordance with the invention, and 

Figure 3 shows one example of a packaging unit in accordance 
with the invention which is made of the cardboard material as shown in 
15 Fig. 1. 

Detailed description of preferred embodiments of the 
invention 

Figure 1 shows one example of a cardboard material 1 , which in a 
20 punched and erected state is forming a packaging unit in accordance 
with the invention. In the embodiment as shown, the cardboard mate- 
rial 1 is a single fluted corrugated cardboard. The cardboard material 
may, however, within the scope of the invention, be a corrugated card- 
board of a different type or a laminated cardboard with several mutually 
25 adhered layers of paper. 

The cardboard material 1 in accordance with the invention is made 
up of an outer, homogeneous black paper 2 having conductive proper- 
ties, an inner paper layer 6 having electrostatic dissipative properties 
and one or several intermediate paper layers 4. The outer paper liner 2 
30 contains uniformly dispersed electrically conductive particles 5, prefer- 
ably black or carbon particles (Carbon Black), imparting the electrically 
conductive properties to the paper. In this context, the term " conduct- 
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ive n has reference to a material having a resistance within the range of 
lxl 0 5 -1x10 12 fi and the term "electrostatic dissipative" has refer- 
ence to a material having a resistance within the range of 1 x 10 6 - 1 x 
10 12 Q. The surface resistance of the outer paper liner 2 is, however, 
5 lower than the surface resistance of the inner dissipative paper liner 6 
within the above ranges. 

In the embodiment of the cardboard material as shown, the inter- 
mediate paper layer 4 is formed as a corrugated single flute, which in a 
conventional manner is joined to the surrounding liners 2, 6. The inter- 

10 mediate paper layer 4 is adapted to isolate the outer conductive liner 2 
from the inner dissipative liner 6 and may preferably be made of an or- 
dinary unbleached paper with no conductive properties. The inner dissi- 
pative liner 6, which does not form part of the present invention, pre- 
ferably consists of a paper material having dissipative properties and 

15 which may resist wear and mechanical abrasion by means of a surface 
coating. The dissipative properties in the paper 6 may be accomplished 
by means of certain fillers, such as for example titanium dioxide (white 
colorant) or additives made of different forms of salts, phosphates or 
polymers. 

20 The outer conductive paper 2 consists of a homogeneous black and 

electrically conductive paper layer having specific properties, said paper 
being denominated "black paper" below. The paper may be produced in 
a manufacturing process, which is exemplified more in detail with refer- 
ence to Fig. 2. The specific properties and composition of the paper are 

25 described more in detail in connection with the description of the 
manufacturing process below. 

Black paper, according to the above, is preferably produced in a 
Fourdrinier paper machine which may be furnished with one or several 
endless wires, in the embodiment as shown in Fig. 2, one endless wire 

30 10. A Fourdrinier paper machine having one single wire produces a 

single layered paper. It will be understood that the produced paper may, 
however, within he scope of the invention, as well comprise several lay- 
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ers and will thus be produced in a Fourdrinier paper machine with 
several, e.g. two, endless wires. 

The pulp mixture or beating material to be fed into the paper 
machine is a pulp which is produced in accordance with the sulphate 
5 method. Said pulp consists for example of 20% short fibres and 80% 
long fibres, possibly mixed with internal waste. In accordance with the 
invention, the pulp may be exposed to an electrotechnical purification 
process in order to refine the pulp from conductive particles. As a 
result, a completely "pure" pulp in respect of conductive particles is 
10 achieved. 

The pulp is fed from a breaker, through a chest and tube system 
(not shown) to the machine chest, in which the fibres axe mechanically 
machined to roughen the surfaces and to bind the fibres together in 
order to obtain the beating degree required for the specific paper pro- 

15 perties. The beating degree of the pulp is adapted such that the pro- 
duced paper obtains the requisite quality as well as sufficient depth of 
penetration, as will be described more in detail below. 

Preferably, the pulp mixture is subjected to an additional purifi- 
cation process prior to or possibly after additional additives are added 

20 to the pulp mixture. The purification process refine the pulp from par- 
ticles, also conductive particles, which may have been added to the pulp 
during the beating of the fibres. 

The required electrically conductive properties of the black paper 
are obtained by adding black or carbon particles 5, preferably such as 

25 acetylene black (Carbon Black), to the pulp. The black or carbon par- 
ticles are added into the machine chest (not shown), which is the last 
chest ahead of the inlet box 12 in the paper manufacturing machine, in 
order to give the black particles sufficient dwell time with the paper 
fibres. As an end product, a paper, having a controlled predetermined 

30 conductivity and thus a controlled predetermined surface resistance, is 
obtained by means of adding a controlled predetermined amount of 
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black or carbon particles 5 to the pulp, which previously has been re- 
fined from other conductive particles as described above. 

A fixing agent is added to the pulp flow in the machine beater (not 
shown) for the purpose of fixing the black or carbon particles to the 
5 paper fibres. The fixing agent is cationic, i.e. it is active on the fibre 
surface which is negative, ^such that the black particles are bonded to 
the fibre surface. 

Further, a hydrophobation agent is added following the machine 
chest pump (not shown). The hydrophobation agent is added primarily 
10 to reduce the hygroscopicity (Cobb-value) of the paper. However, the 
hydrophobation agent has also a second important function in connec- 
tion with the sealing of the black or carbon particles 5 to the paper, as 
will be described further below. 

Just before the beating material is being fed into the paper manu- 
15 facturing machine, a retention agent is added in order to optimise the 
retention of the black or carbon particles to the endless wire 14, i.e. to 
optimise the amount of fibres and/ or chemicals remaining in the paper 
on the endless wire. 

From the inlet box 12 in the paper manufacturing machine, the 
20 beating material initially is sprayed on to the wire 14, which is made of 
a plastic screen cloth. The water in the beating material is screened off 
on the wire, thus increasing the dryness from 0,25% to about 20,0%. 

Subsequently, the paper is being fed to the press section 16, in 
which more water is removed. The dryness is thus increased to about 
25 40,0%. 

In the following drier section 18, the paper is dried when it passes 
through the steam-heated drying cylinders 20, thus obtaining a dryness 
of about 90% before it reaches the size press 22. As shown in Figure 2, 
the size press 22 is located comparatively far forward in the paper 
30 manufacturing machine and the manufacturing process. The location of 
the size press 22 is adapted to the transfer time of the paper between 
the formation of the paper at the inlet box 12 to the size press 22, such 
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that the hydrophobation agent has obtained a certain degree or level of 
hardness when the paper reaches the size press, as will be described 
further below. Also the temperature in the steam-heated drying cyl- 
inders 20 affects the hardening process of the hydrophobation agent. 
5 In the size press 22, chemicals and water are added and the moist- 

ure content is once again increased. The important sealing of the black 
or carbon particles 5 to the paper also takes place in the size press. The 
sealing is essential in order to prevent black or carbon particles from 
sloughing off from the paper when the exterior of the packaging unit is 

10 exposed to abrasion and wear, which would cause short-circuit in the 
sensitive electronic components. The uniformly dispersed black or car- 
bon particles 5 may be sealed on one or on both surfaces of the paper 
and the sealing may be accomplished by adding a specific sealing agent, 
a size press substance 7, such as for example a water soluble polymer, 

15 a PVA-adhesive (polyvinyl alcohol), a PVAC (polyvinyl acetate), etc. In 
the size press 22, this substance 7 is being pressed against the paper 
between two rollers 24, which preferably may be rubber-covered. 

The hydrophobation agent, which has previously been added in the 
process, consists of a hardenable agent, the hardening process of which 

20 has not yet been finalised in the stage of the process where the paper 
reaches the size press 22, as described above. The hardening process in 
progress of the hydrofobation agent in the paper in the size press 22 
implies that the size press substance 7 not only is applied on the sur- 
face 3 of the paper, but also penetrates a section d into the paper, thus 

25 sealing the black particles 5 on the surface 3 as well as in the section d 
(see Figure 1) in the paper. The advantageous penetrating effect is ac- 
complished through an interaction between the size press substance 7, 
the hydrofobation agent and the beating degree of the pulp. The beating 
degree, which affects the quality of the paper such that a low degree of 

30 beating implies a more porous paper and thus a lower quality, also 

affects the penetration capacity such that a high degree of beating gen- 
erally implies a lower penetration capacity. In order to accomplish a 
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specific predetermined penetration capacity and thus a specific penetra- 
tion depth d, a lower degree of beating may be compensated by adding a 
larger quantity of the hydrophobation agent, which is disadvantageous 
in that the costs are higher. The beating degree may be measured as the 
5 air permeability through the paper and is defined in the unit seconds 
Gurley. A higher degree of beating thus gives a higher Gurley-value. 

In the manufacturing process according to the invention, the 
quantity of added hydrofobation agent in the size press and the beating 
degree of the pulp are thus correlated in order to accomplish a predeter- 

10 mined sealing level of the size press substance 7 for the uniformly dis- 
persed black or carbon particles 5 in the paper 2. Thus, the black or 
carbon particles 5 which are located in the section of the paper that 
may be exposed to wear and abrasion may be sealed in the paper, as 
described above. Besides a penetration d into the paper, the size press 

15 substance 7, which may consist of a water soluble polymer, covers the 
surface 3 of the black paper with such a thin coating that the conduct- 
ivity of the paper 2 is not materially affected. 

Following the size press 22, the size-pressed paper is being fed in 
the forward direction to the calender stacks 26, where the paper gets its 

20 final finish and is subsequently rolled up on Jumbo rolls 28. 

In a preferred embodiment of the invention, a black paper is pro- 
duced from a paper pulp having a beating degree within a range of 200 - 
600 seconds Gurley, and preferably about 530 seconds Gurley. In addi- 
tion, the hydrofobation agent Aquapel® 248, marketed by Hercules AB, 

25 Sweden, is added in a quantity that gives a Cobb-value of 25 - 35 g/m 2 , 
corresponding to a quantity of hydrofobation agent of about 9,4 kg/ ton 
produced paper. The speed of the paper web is within the range of 50 - 
100 m/min, the speed in the preferred embodiment being about 70 
m/min. The transfer time for the paper between the inlet box to the size 

30 press is about 1 minute and the length of the paper between these parts 
is about 70 - 80 m. In the preferred embodiment, the size press sub- 
stance is a water soluble polyvinyl alcohol, Mowiol® 10-98, marketed by 
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Clariant Sverige AB, Sweden and is supplied to the size press in a water 
solution of about 4% - 8%. Under given conditions, the penetration 
depth d of the size press substance is up to 1/3 of the thickness of the 
paper. 

5 As described above, the black paper which is produced in the 

Fourdrinier paper machine, forms the outer layer of a cardboard ma- 
terial 1, which is punched to a cardboard blank and is erected to form a 
packaging unit especially designed to protect ESD-sensitive compon- 
ents, i.e. components sensitive to electrostatic discharge (ESD - 

10 electrostatic discharge). The cardboard material of Fig. 1 is punched to 
form foldable packaging unit blanks, which are erected to form a com- 
pleted packaging unit, e.g. as shown in Fig. 3. The ESD-protected pack- 
aging unit 30 is openable by means of the lid 32. In the closed condi- 
tion, however, the packaging unit entirely encloses the ESD-sensitive 

15 component with a uniform conductive exterior layer 2 and an interior, 
electrostatic dissipative layer 6, which is isolated from the exterior layer. 
The conductive paper layer 2 shields against electric fields and by 
means of the exterior position, static electricity is discharged in hand- 
ling and unpacking of the packaging unit. Due to the efficient sealing of 

20 the black or carbon particles 5, as described above, the packaging unit 
will not exhibit any conductive particles rub off or sloughing which 
would cause short-circuit of the sensitive components. 

In standardised testing of the inventive packaging unit according to 
SP-method 2473 (SP, Swedish National Testing and Research Institute), 

25 the surface resistance of the black conductive exterior of the packaging 
unit has been measured to values within the range of 5,2 x 10 5 - 6,6 x 

10 10 ft, while the surface resistance of the electrostatic dissipative in- 
terior of the packaging unit has been measured to 1,0 x 10 11 - 1,2 x 

10 11 Q. In addition, the discharge time from 1000 V to 100 V on the in- 
30 side of the packaging unit was measured according to SP method 1074 

with a result of a time less than 300 ms. Also the electrostatic shielding 
of an inventive packaging unit was measured according to SP method 
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1076. A value below 5 V was obtained with a discharge pulse of 1000 V, 
said value easily being below the upper limit value of 50 V. The packag- 
ing unit according to the invention thus fulfill the requirements under 
Class A (SP) in respect of the surface resistance and time of discharge 

5 and under Class C (SP) in respect of the shielding properties. 

The paper according to the invention and also the composite pack- 
aging unit material may be recycled and become recovery pulp in new 
paper, thus meeting the requirements of the waste paper regulations. 
The packaging unit according to the invention comprises no dissolvents, 

io toxic chemicals, such as copper, lead or other heavy alloys, which are 
common in this type of packaging units, or other substances that may 
disrupt or ruin the biodegradation which is important in a water clean- 
ing process. The colouring pigments that are used in the packaging 
unit according to the invention may be separated through a settling and 

15 separating process . 
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CLAIMS 

1 . A packaging unit, particularly a packaging unit for protecting 
electronic components against electrostatic discharge, said packaging 
5 unit being formed of a cardboard material made of several layers of 
paper, 

characterised in that the cardboard material incorporates an 
outer paper layer (2) forming the exterior of the packaging unit and 
having conductive properties, said paper layer (2) containing particles 
10 (5) which are conductive and uniformly dispersed in the paper layer (2), 
and that the paper material incorporates an inner paper layer (6) form- 
ing the interior of the packaging unit and having electrostatic dissi- 
pative properties. 

15 2. A packaging unit according to claim 1, characterised in that 

said uniformly dispersed conductive particles are sealed or bound in the 
paper by means of a sealing agent (7) on the surface of the cardboard 
material forming the exterior surface of the packaging unit and in a sec- 
tion (d) of the paper layer (2) extending into the paper from said surface. 

20 

3. A packaging unit according to claim 2, characterised in that the 
cardboard material incorporates at least one additional paper layer (4) 
disposed between said outer paper layer (2) and said inner paper layer 
(6), such that the outer conductive paper layer (2) is separated from the 

25 inner electrostatic dissipative paper layer (6). 

4. A packaging unit according to claim 3, characterised in that 
said additional paper layer (4) is forming a fluted corrugated layer in a 
corrugated cardboard and that said outer paper layer (2) and said inner 

30 paper layer (6) are forming liner layers being adhered to each side of the 
fluted corrugated layer. 
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5. A packaging unit according to any of the preceding claims, 
characterised in that the outer paper layer (2) is black and contains a 
uniform mixture of black or carbon particles (5). 

5 6. A packaging unit according to any of the preceding claims, 

characterised in that the surface resistance of the outer conductive 
paper layer (2) is lower than the surface resistance of the inner electro- 
static dissipative paper layer (6). 

10 7. A packaging unit according to claim 6, characterised in that the 

outer conductive paper layer (2) has a surface resistance within the 
range 1 x 10 5 - 1 x 10 12 fi, preferably within the range 5 x 10 5 - 10 x 
10"> Q. 



15 8. A packaging unit according to claim 6 or 7, characterised in 

that the inner electrostatic dissipative paper layer (6) has a surface 
resistance within the range 1 x 10 6 - 1 x 10 12 Q, preferably within the 
range 10 x 10 10 - 1 x 10 12 Q. 

20 9. A packaging unit according to any of claims 2 - 8, characterised 

in that said section (d) extends up to 1/3 of the thickness of the paper 
layer (2). 

10. A packaging unit according to any of the preceding claims, 
25 characterised in that the outer paper layer (2) contains a controlled 

predetermined amount of conductive particles (5). 

1 1 . A paper incorporated as a paper layer in a cardboard material 
for a packaging unit, particularly a packaging unit for protecting elec- 

30 tronic components against electrostatic discharge, said cardboard ma- 
terial being made of several paper layers, characterised in that the 
paper contains particles (5), which are conductive and uniformly 
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dispersed in the paper (2) and that the uniformly dispersed conductive 
particles are sealed or bound in the paper by means of a sealing agent 
(7) on one surface (3) of the paper and in a section (d) of the paper ex- 
tending into the paper from said one surface (3). 

5 

12. A paper according to claim 11, characterised in that the paper 
contains a controlled predetermined amount of electrically conductive 
particles (5). 

10 13. A paper according to any of claims 11 or 12, characterised in 

that the paper contains a hardenable hydrophobation agent which is 
interacting with said sealing agent (7) for the penetration of said section 
(d). 

15 14. A paper according to claim 13, characterised in that the paper 

is produced from a paper pulp having a beating degree which is corre- 
lated to the quantity of hydrophobation agent added to the pulp, said 
interacting beating degree and quantity of hydrophobation agent control 
the depth of penetration (d) of the sealing agent (7) into the paper (2). 

20 

15. A paper according to claim 14, characterised in that the 
hydrophobation agent is added in a quantity that gives a Cobb-value of 
25 - 35 g/m 2 and that the beating degree is within the range 200 - 600 
seconds Gurley, preferably about 530 seconds Gurley. 

25 

16. A paper according to claim 15, characterised in that the 
sealing agent (7) is a polyvinyl alcohol mixed with water to about 4% - 

■ 8%. 

30 17. A method for producing a paper from a paper pulp in a paper 

manufacturing machine for use as one of several paper layers in a card- 
board material for a packaging unit, particularly a packaging unit for 
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protecting electronic components againt electrostatic discharge, 
characterised by the steps of adding a substance containing electrically 
conductive particles (5) and a hardenable hydrophobation agent to the 
paper pulp prior to the pulp being fed into the paper manufacturing 
5 machine, adding a sealing agent (7) to the paper web in a press (22) in 
the paper manufacturing machine at a stage when the hardening pro- 
cess of the hydrophobation agent has not yet been finalised and press- 
ing the sealing agent (7) by the press (22) on the surface (3) of the paper 
and into the paper from said surface (3) by means of interaction with 
10 the hydrophobation agent, the hardening process of which not being 
finalised, in order to seal or bind the conductive particles (5) on said 
surface (3) and in a section (d) extending from said surface (3) into the 
paper. 

15 18. A method according to claim 17, characterised by beating the 

paper pulp to a predetermined beating degree, adding a predetermined 
quantity of hydrophobation agent to the pulp, said quantity being corre- 
lated to said beating degree such that the penetration depth (d) for the 
sealing agent is controlled by the interaction of the beating degree and 

20 the hydrofobating agent. 

19. A method according to any of claims 17 or 18, characterised 

by refining the paper pulp from electrically conductive particles, and 
subsequently adding a controlled predetermined amount of electrically 
25 conductive particles to the pulp prior to being fed into the paper manu- 
facturing machine. 

20. A method according to claim 18, characterised by beating the 
paper pulp to a beating degree in the range 200 - 600 seconds Gurley 

30 and adding a quantity of the hydrophobation agent resulting in a Cobb- 
value of 25- 35 g/m 2 . 
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21. A method according to claim 20, characterised by a running 
time for the paper between an inlet box (12) at the inlet of the paper 
manufacturing machine and said press (22) of about 1 minute. 
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AMENDED CLAIMS 

[received by the International Bureau on 30 September 2002 (30.09.02); 
original claims 1-21 replaced by amended claims 1-20 (5 pages)] 

1 . A packaging unit, particularly a packaging unit for protecting 
electronic components against electrostatic discharge, said packaging 

5 unit being formed of a cardboard material made of several layers of 
paper, incorporating an outer paper layer (2) forming the exterior of the 
packaging unit and having conductive properties and an inner paper 
layer (6) forming the interior of the packaging unit and having electro- 
static dissipative properties, characterised in that said paper layer (2) 

10 forming the exterior of the packaging unit contains particles (5) which 
are conductive and are uniformly dispersed in the paper layer (2), and 
that said uniformly dispersed conductive particles are sealed or bound 
in the paper by means of a sealing agent (7) on the surface of the card- 
board material forming the exterior surface of the packaging unit and in 

15 a section (d) of the paper layer (2) extending into the paper from said 
surface. 

2. A packaging unit according to claim 1, characterised in that the 
cardboard material incorporates at least one additional paper layer (4) 

20 disposed between said outer paper layer (2) and said inner paper layer 
(6), such that the outer conductive paper layer (2) is separated from the 
inner electrostatic dissipative paper layer (6). 

3. A packaging unit according to claim 2, characterised in that 
25 said additional paper layer (4) is forming a fluted corrugated layer in a 

corrugated cardboard and that said outer paper layer (2) and said inner 
paper layer (6) are forming liner layers being adhered to each side of the 
fluted corrugated layer. 

30 4. A packaging unit according to any of the preceding claims, 

characterised in that the outer paper layer (2) is black and contains a 
uniform mixture of black or carbon particles (5). 
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5. A packaging unit according to any of the preceding claims, 
characterised in that the surface resistance of the outer conductive 
paper layer (2) is lower than the surface resistance of the inner electro- 

5 static dissipative paper layer (6). 

6. A packaging unit according to claim 5, characterised in that the 
outer conductive paper layer (2) has a surface resistance within the 
range 1 x 10 5 - 1 x 10 12 Q, preferably within the range 5x 10 5 - lOx 

10 lOio Q, 

7. A packaging unit according to claim 5 or 6, characterised in 
that the inner electrostatic dissipative paper layer (6) has a surface 
resistance within the range 1 x 10 6 - 1 x 10 12 Q, preferably within the 

15 range 10 x 10 10 - 1 x 10 12 Q. 

8. A packaging unit according to any of claims 1-7, characterised 
in that said section (d) extends up to 1/3 of the thickness of the paper 
layer (2). 

20 

9. A packaging unit according to any of the preceding claims, 
characterised in that the outer paper layer (2) contains a controlled 
predetermined amount of conductive particles (5). 

25 10. A paper incorporated as a paper layer in a cardboard material 

for a packaging unit, particularly a packaging unit for protecting elec- 
tronic components against electrostatic discharge, said cardboard ma- 
terial being made of several paper layers, characterised in that the 
paper contains particles (5), which are conductive and uniformly 

30 dispersed in the paper (2) and that the uniformly dispersed conductive 
particles are sealed or bound in the paper by means of a sealing agent 
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(7) on one surface (3) of the paper and in a section (d) of the paper ex- 
tending into the paper from said one surface (3) . 

1 1. A paper according to claim 10, characterised in that the paper 
5 contains a controlled predetermined amount of electrically conductive 

particles (5). 

12. A paper according to any of claims 10 or 1 1, characterised in 
that the paper contains a hardenable hydrophobation agent which is 

io interacting with said sealing agent (7) for the penetration of said section 
(d). 

13. A paper according to claim 12, characterised in that the paper 
is produced from a paper pulp having a beating degree which is corre- 

15 lated to the quantity of hydrophobation agent added to the pulp, said 
interacting beating degree and quantity of hydrophobation . agent control 
the depth of penetration (d) of the sealing agent (7) into the paper (2). 

14. A paper according to claim 13, characterised in that the 

20 hydrophobation agent is added in a quantity that gives a Cobb-value of 
25 - 35 g/rn 2 and that the beating degree is within the range 200 - 600 
seconds Gurley, preferably about 530 seconds Gurley. 

15. A paper according to claim 14, characterised in that the 

25 sealing agent (7) is a polyvinyl alcohol mixed with water to about 4% - 
8%. 

16. A method for producing a paper from a paper pulp in a paper 
manufacturing machine for use as one of several paper layers in a card- 

30 board material for a packaging unit, particularly a packaging unit for 
protecting electronic components against electrostatic discharge, 
characterised by the steps of adding a substance containing electrically 
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conductive particles (5) and a hardenable hydrophobation agent to the 
paper pulp prior to the pulp being fed into the paper manufacturing 
machine, adding a sealing agent (7) to the paper web in a press (22) in 
the paper manufacturing machine at a stage when the hardening pro- 
5 cess of the hydrophobation agent has not yet been finalised and press- 
ing the sealing agent (7) by the press (22) on the surface (3) of the paper 
and into the paper from said surface (3) by means of interaction with 
the hydrophobation agent, the hardening process of which not being 
finalised, in order to seal or bind the conductive particles (5) on said 
10 surface (3) and in a section (d) extending from said surface (3) into the 
paper. 

17. A method according to claim 16, characterised by beating the 
paper pulp to a predetermined beating degree, adding a predetermined 
15 quantity of hydrophobation agent to the pulp, said quantity being corre- 
lated to said beating degree such that the penetration depth (d) for the 
sealing agent is controlled by the interaction of the beating degree and 
the hydrofobation agent. 

20 18. A method according to any of claims 16 or 17, characterised 

by refining the paper pulp from electrically conductive particles, and 
subsequently adding a controlled predetermined amount of electrically 
conductive particles to the pulp prior to being fed into the paper manu- 
facturing machine. 

25 

19. A method according to claim 17, characterised by beating the 
paper pulp to a beating degree in the range 200 - 600 seconds Gurley 
and adding a quantity of the hydrophobation agent resulting in a Cobb- 
value of 25-35 g/m 2 . 

30 
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20. A method according to claim 19, characterised by a running 
time for the paper between an inlet box (12) at the inlet of the paper 
manufacturing machine and said press (22) of about 1 minute. 
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